One of the main challenges in neuroscience is to define the detailed structural design of the nervous system. This challenge is one of the first steps towards understanding how neural circuits contribute to the functional organization of the nervous system. In the cerebral cortex pyramidal neurons are key elements in brain function as they represent the most abundant cortical neuronal type and the main source of cortical excitatory synapses. Therefore, many researchers are interested in the analysis of the microanatomy of pyramidal cells since it constitutes an excellent tool for better understanding cortical processing of information. Computational models of neuronal networks based on real cortical circuits have become useful tools for studying certain aspects of the functional organization of the neocortex. Neuronal morphologies (morphological models) represent key features in these functional models. For these purposes, synthetic or virtual dendritic trees can be generated through a morphological model of a given neuronal type based on real morphometric parameters obtained from intracellularly-filled single neurons. This paper presents a new method to construct virtual dendrites by means of sampling a branching model that represents the dendritic morphology. This method has been contrasted using complete basal dendrites from 374 layer II/III pyramidal neurons of the mouse neocortex.
Introduction
Over the years, neuroscience has evolved considerably thanks to the use of a great variety of in-vivo and in-vitro approaches. However, the study of the nervous system is still subject to several major limitations which comes from three major factors: (i) large number of elements (ii) the existence of an intricate web of interactions between these elements, and (iii) limited knowledge of the functional significance of these interactions.
To overcome some of these limitations, simulation and modeling mechanisms are proposed to manage the inherent complexity of the nervous system. These mechanisms take profit of the development of new tools integrated with laboratory research using experimental approaches.
In general, neurons adopt a considerable variety of shapes and sizes, as well as different patterns of dendritic and axonal arborizations. In particular, cortical pyramidal neurons consist of a typically pyramid cell body that gives rise to an apical and basal dendritic arbor. Their axons leave the region of origin, in which the cell body is located, and are therefore also called projection neurons.
One of the main challenges in neuroscience is to define the detailed structural design of the nervous system. This challenge is one of the first steps towards understanding how neural circuits contribute to the functional organization of the nervous system. In particular, the neocortex is the choice of numerous theoreticians and experimentalists because of its direct involvement in many aspects of mammalian behavior. In the neocortex, pyramidal neurons are key elements in its functional organization as they represent the most abundant cortical neuronal type (70-85%) and the main source of cortical excitatory synapses. They constitute the vast majority of projection neurons and are commonly subdivided according to their projection site and the pattern of their terminal axonal arborization (for reviews see [1] 
, [2], [3], [4], [5], [6], [7], [8], [9]
). Moreover, all dendritic surfaces of pyramidal cells are covered by spines, except the proximal segments arising directly from the cell soma which are spine-free. These dendritic spines constitute the major postsynaptic elements of excitatory synapses. Thus, dendritic spine are considered to be fundamental for memory, learning and cognition ([10] , [11] , [12] , [13] ). There is a spatial segregation of different inputs in different regions of the dendritic tree that can be divided into two major compartments: the apical dendrite with its collateral branches and dendritic tuft, and the basal dendrites. The basal dendrites form about 90% of the dendritic length of any cortical pyramidal neuron ([14] ). Consequently, the basal dendritic arbor represents the major source of synaptic inputs to pyramidal neurons.
As a result, many researchers are interested in the analysis of the microanatomy of pyramidal cells since it constitutes an excellent tool for better understanding cortical processing of information. Computational models of neuronal networks based on real cortical circuits have become useful tools for studying certain aspects of the functional organization of the neocortex ([15] ). A powerful method to examine developmental mechanisms and structure-function relationships of neuronal morphological parameters is computational modeling of neuronal morphology (e.g., [16] ). For these purposes, synthetic or virtual dendritic trees can be generated through a morphological model of a given neuronal type based on real morphometric parameters obtained from intracellularly-filled single neurons. This paper presents a new method to construct virtual dendrites by means of sampling a branching model that represents the dendritic morphology. This method has been contrasted using complete basal dendrites from 374 layer II/III pyramidal neurons of the mouse neocortex.
